A Gram-stain-negative, aerobic, rod-shaped, non-spore-forming, yellow pigmented bacterial strain (UM1 T ) was isolated from the hexachlorocyclohexane (HCH)-contaminated dumpsite located at Ummari village in Lucknow, India. Phylogenetic analysis based on 16S rRNA gene sequences revealed that strain UM1 T belongs to the genus Luteimonas with Luteimonas aestuarii B9 T as the closest neighbour (97.2 % 16S rRNA gene sequence similarity).
We have been analysing bacterial diversity from the hexachlorocyclohexane (HCH)-dumpsite situated at Ummari village, Lucknow, India by using culture-dependent (Kumar et al., 2008; Singh & Lal, 2009; Kumari et al., 2009; Dadhwal et al., 2009; Bala et al., 2010; Sharma et al., 2010; Garg et al., 2012; Singh et al., 2013 Singh et al., , 2014 Singh et al., , 2015 Dwivedi et al., 2013; Kumar et al., 2015; Verma et al., 2015; Mahato et al., 2016) and culture independent (Sangwan et al., 2012 (Sangwan et al., , 2014 approaches. In order to continue our efforts to characterize bacteria, soil samples were collected from the HCH-contaminated field located at Ummari, Lucknow, India. The samples were serially diluted and plated on Luria-Bertani (LB) agar plates. Amplification of the 16S rRNA gene was carried out using colony PCR with universal primers 8F, 341F, 786F and 1542R. Sequencing was done using an ABI 3700/ 373061 sequencer (Applied Biosystems). The sequence obtained was assembled manually using Sequencing Analysis version 5.1.1 (Applied Biosystems) and Clone Manager software, version 5. A 1419 bp sequence of the 16S rRNA gene of strain UM1
T was obtained.
Similarity searches of this strain were done using the BLASTN program (Altschul et al., 1990) and EzTaxon server (http:// www.ezbiocloud.net/eztaxon; Kim et al., 2012) . Strain UM1 T showed maximum 16S rRNA gene sequence similarity of 97.2 % with Luteimonas aestuarii B9 T .
For phylogenetic analysis, 16S rRNA gene sequences of strains that were closely related to strain UM1 T (sequence similarity 97.2-95.8 %) were retrieved and aligned using the CLUSTAL X version 2.1 program (Larkin et al., 2007) . Phylogenetic analysis was performed using MEGA software package version 6 (Tamura et al., 2013) . The distance model of Jukes & Cantor (1969) was used to calculate the evolutionary distance matrix and a phylogenetic tree was reconstructed using the neighbour-joining method of Saitou & Nei (1987) (Fig. 1) . The evolutionary history was also inferred using the maximum-likelihood method (Felsenstein, 1981) and the maximum-parsimony method (Fig. 1) . The robustness of the resultant tree topology was evaluated by bootstrap resampling analysis with 1000 replicates (Felsenstein, 1985) . DNA-DNA hybridization was performed between strain UM1
T and its closest neighbour Luteimonas aestuarii B9
T . The genomic DNA of both strains was isolated and DNA-DNA hybridization experiments were performed in triplicate using the protocol described by Kumar et al. (2008) . Mean DNA-DNA hybridization values were well below 70 % (,49 %; Table S1 , available in the online Supplementary Material) indicating that strain UM1
T represents a novel species of the genus Luteimonas.
Cell morphological study of strain UM1 T was carried out by using transmission electron microscopy (Morgangi 269D; Fei), which revealed that strain UM1
T is 
Escherichia coli ATCC 11775 T (X80725)
Luteimonas tolerans UM1 T (KM888877) non-flagellated (Fig. S1 ). Prior to fixation of cells for transmission electron microscopy, strain UM1
T was grown in LB broth at 28 8C for 48 h. The gliding motility test using the hanging-drop method on LB broth (Bowman et al., 2003) further confirmed that the strain was not motile. The Gram stain test was performed using a Gram staining kit (HiMedia) and strain UM1
T was found to be Gram-stain-negative. Colonies were yellow, circular and smooth. Antibiotic sensitivity tests were performed on Mueller-Hinton agar (HiMedia) at 28 8C using antibiotic discs (HiMedia) with varying amounts of antibiotics. The antibiotics tested were polymixin B, tetracycline, oxytetracyclin, ampicillin, penicillin, amikacin, gentamicin, rifampicin, kanamycin, ciprofloxacin, vancomycin, chloramphenicol and nalidixic acid. The oxidase test was performed using oxidase reagent (bioMérieux). Catalase activity was tested by adding 3 % (v/v) hydrogen peroxide solution to colonies that had been grown on LB agar (McCarthy & Cross, 1984) . Other physiological and biochemical properties (Table 1) were examined with API 20NE and API 50CH systems (bioMérieux) according to the manufacturer's instructions.
Growth at different temperatures was examined by inoculating strain UM1
T in LB broth and keeping at 4, 15, 20, 28, 37, 42 or 45 8C for 48 h. Strain UM1 T showed optimum growth at 28 8C. To determine the pH range for growth, strain UM1
T was cultured in LB medium at 28 8C, after adjusting the pH of the medium to 2.0 (pH after autoclaving, 2.10), 3.0 (3.11), 4.1 (3.99), 5.0 (4.70), 5.5 (5.12), 6.0 (6.39), 6.5 (6.45), 7.0 (6.89), 7.5 (7.32), 8.0 (7.67), 8.5 (8.33), 9.0 (8.99), 10.0 (9.56), 11.0 (10.10), 11.5 (10.59) or 12.0 (11.15) using appropriate buffers. K 2 HPO 4 -KH 2 PO 4 buffer was used for pH j8, NaHCO 3 -NaOH buffer for pH 9-11 and NaCO 3 -NaOH buffer for pH 12 (Arden Jones et al., 1979) . The pH range for growth of strain UM1
T was pH 3-10 (optimum pH 8). NaCl tolerance tests were performed by growing strain UM1
T at different NaCl concentrations (0-10 %, at an interval of 0.5 %). The optimum NaCl concentration for growth of strain UM1
T was 0-1 %. pH and NaCl tolerance tests were performed at 28 8C for 48 h. The DNA G+C content of strain UM1
T was calculated using an Applied Biosystems 7500 Real-Time PCR by the method described by Gonzalez & Saiz-Jimenez (2002) . The DNA G+C content of strain UM1 T was 64.3 mol%.
Fatty acid methyl ester (FAME) analyses of strain UM1 T and its closest phylogenetic neighbour, Luteimonas aestuarii B9 T , were carried out at Royal Life Sciences, Secunderabad, India. For this purpose, both strains were grown on tryptic soy agar (HiMedia) at 28 8C for 48 h and two to four loopfuls of culture from the exponential phase of growth was scraped and subjected to saponification, methylation and extraction using the method of Miller (1982) . FAME mixtures were separated using the Sherlock Microbial Identification System (MIDI) and fatty acids were identified using the Aerobe RTSBA database, version 6.0B. The FAME analysis revealed the presence of iso-C 15 : 0 (23.45 %), iso-C 11 : 0 (15.11 %), iso-C 11 : 0 3-OH (22.43 %), iso-C 17 : 0 (10.77 %) and summed feature 9 (C 16 : 0 10-methyl and/or iso-C 17 : 1 v9c; 22.04 %) as major fatty acids in strain UM1 T (Table 2) . Polar lipid analysis of strain UM1 T and Luteimonas aestuarii B9 T was performed by two-dimensional thin-layer chromatography (TLC) as described by Bligh & Dyer (1959) . The polar lipids were detected by spraying with 1 % (w/v) aqueous primulin dissolved in acetone followed by visualization under UV light. Diphosphatidylglycerol (DPG), phosphatidylglycerol (PG) and phosphatidylethanolamine (PE) were detected as major polar lipids present in both strains (Fig. S2) . These polar lipids are concordant among all the known species of the genus Luteimonas. Strain UM1
T showed a large amount of PE whereas the polar lipid profile of Luteimonas aestuarii B9
T showed a large amount of PG. Polyamines were extracted as described by Busse & Auling (1988) and analysed by one-dimensional TLC. Ten microlitres of the extracted sample was applied to a TLC plate and the running solvent used was ethyl acetate/cyclohexane (2 : 3, v/v). Fluorescence was observed at a wavelength of 310 nm. Spermidine was found as the major polyamine in strain UM1
T . Quinones were extracted from 200 mg dry cell mass with a 1 : 1 mixture of 10 % aqueous solution of 0.3 % (w/v) NaCl in methanol and petroleum ether. The upper phase was collected and dried using a Rotavapor (Buchi), and the dried extract was then dissolved in 100 ml acetone and separated on a TLC plate (silica gel 60 F 254 , 20620 cm; Merck) using petroleum ether and diethyl ether (85 : 15, v/v) as the mobile phase. Purified ubiquinones were dissolved in 2-propanol and analysed by reversed-phase TLC according to Collins & Jones (1981) . The predominant respiratory quinone observed in strain UM1
T was ubiquinone (Q-8).
Based on 16S rRNA gene sequencing analysis, strain UM1 T shared maximum similarity with Luteimonas aestuarii B9 T (97.2 %). DNA-DNA hybridization with Luteimonas aestuarii B9 T was below 70 % (,49 %) suggesting that strain UM1
T represents a novel species of the genus Luteimonas. The fatty acid profile of both strains showed marked quantitative differences in fatty acids. The major polar lipids were DPG, PE and PG, while ubiquinone-8 (Q-8) and spermidine were the only respiratory quinone and polyamine, respectively. Thus based on genotypic, physiological, morphological and chemotaxonomic analyses, strain UM1
T represents a novel species of genus Luteimonas for which the name Luteimonas tolerans sp. nov. is proposed.
Description of Luteimonas tolerans sp. nov.
Luteimonas tolerans (to9le.rans. L. part. adj. tolerans tolerating, referring to its ability to tolerate HCH).
Gram-stain-negative, aerobic, rod-shaped, non-sporeforming, non-motile bacterium. Colonies are circular, convex, opaque, smooth and yellow. Growth is observed at 25-40 uC (optimum 28 uC), at pH 3-10 (optimum Table 1 . Differential morphological, physiological and biochemical characteristics of strains UM1 , isolated from the hexachlorocyclohexanecontaminated dumpsite in Ummari village, Lucknow, India. The DNA G+C content of the type strain is 64.3 mol%. 
